The "natural" T-cell activity in normal unimmunized mice was studied. By double-parameter fluorescence-activated cell sorter analysis, it was found that 5-10% of all splenic Lyt-2+ and L3T4+ lymphocytes are large, of which more than half are in mitotic cycle. In contrast with small resting cells of the same phenotype, activated (large) T cells isolated from normal mice are functional effector cells: L3T4+ large cells induce normal B lymphocytes into proliferation and antibody secretion, while large Lyt-2+ cells efficiently suppress B-lymphocyte responses, No effector cell cytolytic activity could be detected among naturally activated T cells. The significance of these findings for the internal activity in the normal immune system is discussed.
not been described thus far. The evaluation of current perspectives of an integrated immune system, which implies some degree of autonomous activity (4, 5) , led us to investigate the presence of activated T cells in normal animals. The T-cell equivalents of "natural" plasma cells would be effector cells: helper (TH), suppressor (Ts), or cytotoxic T lymphocytes (CTL). The availability of assay systems that selectively detect such effector functions regardless of clonal specificities (6, 7) makes it possible to investigate the presence of those cells. Furthermore, lymphocytes differentiate both in bone marrow and thymus to a resting state of small immunocompetent cells (8, 9) , allowing the identification of activated cells in the periphery by their presence in the mitotic cycle. We report here that roughly 10o of all T lymphocytes in normal unimmunized mice are large blast cells, of which at least some exert effector functionsnamely, helping or suppressing B lymphocytes.
MATERIALS AND METHODS
Mice. BALB/c mice, kept in conventional specific pathogen-free conditions, were used at ages between 8-12 weeks.
Antibodies and Reagents. The following monoclonal antibodies were used with rabbit complement in cytotoxic treatments: rat IgMK, anti-Thy-1, J1J, a kind gift of J. Sprent (Scripps Clinic and Research Foundation, La Jolla, CA); mouse IgMK, anti-Lyt-2.2, HO-2.2 (10); rat IgGK, anti-L3T4, GK-1.5 (11) ; and mouse IgMK, anti-I-Ab/d, B17-263 (12) .
These were used as ascitic fluids or culture supernatants at the appropriate dilutions. For immunofluorescence studies, the following biotin-conjugated monoclonal antibodies were used to identify the various lymphocyte classes: rat IgGK, anti-A chain, R33-60 (13); rat IgGK, anti-Lyt-2, 53-6.72 (14) ; and rat IgGK, anti-L3T4, H-129-19.69 (15) . These were used after ion-exchange column purification from culture supernatants. Concanavalin A (Con A), Percoll, and protein A from Staphylococcus aureus were purchased from Pharmacia; Salmonella abortus equi lipopolysaccharide (LPS), from Difco; and a-methyl t-mannoside, from Sigma. Interleukin 2 (IL-2)-containing conditioned medium was prepared by Con A stimulation of rat spleen cells as described (16 Cell Cultures and Assays. All cultures were set in 0.2-ml flat-bottom microtiter plates as described (16) . Growth of purified small and large T lymphocytes was assayed in cultures of 105 cells in medium without or with Con A at 2.5 pug/ml or in conditioned medium containing IL-2. Proliferation was assessed by incorporation of tritiated thymidine (Amersham; specific activity, 5 Ci/mmol; 1 Ci = 37 GBq) after a 4-hr pulse with 1 ,uCi per culture.
Effector cell helper activity was assayed as described (6) by coculturing 4-5 x 104 anti-Thy-b and complement-treated "indicator" cells with a titration of the various T-cell populations that were irradiated with 1200 rads, in the presence of Con A at 2.5 ,ug/ml. Effector cell suppressor activity was assayed by coculturing the same T cell-depleted spleen cell populations, this time stimulated by LPS at 25 ,ug/ml with appropriate titrations of the purified, irradiated T-cell preparations. In both cases, B-lymphocyte proliferative responses were measured by incorporation of tritiated thymidine as above, while the numbers of immunoglobulin-secreting cells were determined in the protein A plaque assay (22) . Results shown were always the mean of triplicate cultures, for which Abbreviations: FACS, fluorescence-activated cell sorter; Con A, concanavalin A; LPS, lipopolysaccharide; IL-2, interleukin 2; PFC, plaque-forming cell; TH cell, helper T cell; Ts cell, suppressor T cell; CTL, cytotoxic T lymphocyte(s).
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The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. the SEM in every case was <10% of the mean. Lectindependent effector cell cytolytic activity was detected as described (7) in a 4-hr assay using 51Cr-labeled target cells. The preparation of Con A-induced Lyt-2' cytotoxic effector cells and the preincubation of target cells with Con A have been described (23) .
RESULTS
Quantitation of Activated (Large) and Cycling Cells in the Spleen of Normal Unimmunized Mice. As a first criterion for an operational definition of activated lymphocytes, we studied cell-size distribution by forward light scatter in the FACS.
In such profiles, the majority of normal spleen cells appear to be in a single homogenous peak, with a median size slightly larger than erythrocytes. However, a defined fraction of the cells are readily separable on these bases and constitute medium-and large-size lymphocytes. Double-parameter analysis for size and fluorescence intensity in cell populations stained for surface expression of immunoglobulin, Lyt-2, or L3T4 markers allowed for quantitating the exact proportions of medium-to-large-size cells within each lymphocyte subset. The spleen of normal specific pathogen-free mice contains a population of large lymphocytes ( (Fig. 1) .
Large but Not Small T Lymphocytes from Normal Mice Are Effector TH and Ts Cells, A third and definitive criterion for the definition of activated lymphocytes in the large population would be the expression of effector functions, that is, the equivalent in the T-cell compartment of plasma cell differentiation. As activity is selectively revealed by measuring proliferation or differentiation of the "target" B cells to plaque-forming cells (PFC) (6) , while in the second case, the control responses to the B-cell mitogen LPS provide appropriate conditions for the detection of suppressive activities.
When Con A was added to the cultures allowing "nonspecific" collaboration, large L3T4' Lyt-2-T cells were fully competent in inducing growth and maturation to high-rate secretion of immunoglobulin in purified B cells, in contrast to small lymphocytes of the same phenotype, which are devoid of effector cell helper functions (Fig. 2 Upper) . As the small T cells are perfectly competent and if not irradiated vigorously proliferate in these cultures (Fig. 2 Upper Left), these results demonstrate the selective expression of effector functions by the large T-cell populations.
The same general conclusion applies to effector Ts-cells. Large L3T4-Lyt-2' T cells were extremely efficient in suppressing the growth and maturation to PFC of B-cell populations stimulated with LPS, while small L3T4-Lyt-2' T cells are very much less efficient, if active at all, also in this respect (Fig. 2 Lower).
Surface Phenotype Segregation of Natural Effector TH and Ts Cells. In order to cross-check the effector cell assays used above, we titrated populations of large L3T4' Lyt-2-or L3T4-Lyt-2' into both helper and suppressor assays.
Furthermore, these T-cell populations were irradiated so that all proliferative activity in the test cultures could be ascribed to the indicator B lymphocytes. All effector cell helper activity was confined to the L3T4' Lyt-2-population, and the reverse applied to the cells mediating suppressor effects, which were present exclusively in the L3T4-Lyt-2' compartment (Fig. 3) .
Naturally Activated T Cells Do Not Include Cytolytic Effector Cells. Another effector function of activated T cells is the lysis oftarget cells. For a number of years, a lectin-dependent polyclonal assay has been available that detects all CTL regardless of clonal specificities (7) . To our surprise, however, activated Lyt-2' lymphocytes isolated from normal mice were completely devoid of cytotoxic activity in assays 
